ABSTRACT: To develop genetic improvement strategies to modulate raffinose family oligosaccharides (RFO) concentration in chickpea (Cicer arietinum L.) seeds, we analyzed RFO and their precursor concentration in 171 chickpea genotypes from diverse geographical origins. The genotypes were grown in replicated trials over two years in field (Patancheru, India) and Greenhouse (Saskatoon, Canada). Analysis of variance revealed significant impact of genotype, environment and their interaction on RFO concentration in chickpea seeds. Total RFO concentration ranged from 1.58 to 5.31 and 2.11 to 5.83 mmol/100 g in desi and kabuli genotypes, respectively. Sucrose (0.60-3.59 g/100 g) and stachyose (0.18-2.38 g/100 g) were distinguished as major soluble sugar and RFO, respectively. Correlation analysis revealed a significant positive correlation between substrate and product concentration in RFO biosynthesis. In chickpea seeds, raffinose, stachyose and verbascose showed a moderate broad sense heritability (0.25-0.56) suggesting use of multi-location trials based approach in chickpea seed quality improvement programs. 
MATERIALS AND METHODS
Plant material and growing conditions. A set of 171 chickpea genotypes (116 desi and 55 kabuli type, supporting information Table 1 HPAEC-PAD analysis of chickpea seeds' soluble sugars. Soluble sugars from chickpea seed meal (500 ± 5 mg) were extracted using method described by Frias et al.
25
, Sanchez-Mata et al. 26 with some modifications. 27 For quantification of each member of raffinose family, a recently optimized analytical method was followed using Data and statistical analysis. Box plot analysis was employed to represent variation among geographical regions for selected seed constituents ( Fig. 1 and 2 ).
Shannon-Weaver diversity index (SDI) was calculated to analyze the diversity present in each geographical region ( 
. 28 To determine Shannon-Weaver diversity index (SDI), following formula was used.
29
Where, n represents total number of phenotypic classes and P i is the proportion of total number of entries in the i th class. Phenotypic classes were prepared by using MINITAB 14 statistical software.
RESULTS AND DISCUSSION
Diversity pattern among geographical regions. On the basis of their origin, desi and kabuli genotypes were grouped into seven geographical regions. In desi genotypes, South Asian region showed highest diversity index (0.33-0.87) for all the selected seed constituents, as this region has maximum representation (68 genotypes contributing about 59% to total desi genotypes) in the germplasm collection (Fig. 1) .
Consequently, South Asian genotypes showed the highest variation in seed constituents and it ranged from 0.01-0. Other minor components of chickpea seeds, such as myo-inositol, galactinol, glucose and fructose were also determined. In desi type ( 
